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1)Y 1>ERXIIAKD Kr:\i:MEL 

Triassic formations and faunas from tlio sontliern part of 
Tothys in tho .Aliddlo East are as yet very Ineonipletely known, 
fjoealities witli Triassie formations have l)een reeo^aiized to tlie 
uoi-theast of the Dead Sea in Jordan, in the Neg'ev of southern 
Island and in Sinai, Ej^ypt (Fitr. 1). This ])artieular study is 
('oiuanmed with a small fauna of nautiloids from Araif-el-Xaga, 
Sinai, and tin* ^fakhtesh [= Wadi] Kamon, Israel. Some of the 
Sinai sjieidiiK'ns are those rec'orded hut not deserilied by Awad 
( 1!I4.)) and whi(di are de])osited in the Dritish IMuseum (Natural 
History). Th(*s(‘ si)<*(dm<‘iis wiua* obtained on loan throne’ll the 
courtesy of Dr. ^I. K. Ilowarth of that institution. A second 
eolleidion consist iiig of many, but ‘.•enerally poorly iireserved, 
spiH'imens from Araif-el-Xa.u'a, Sinai, and from ]Makhtest Ixamon, 
Israi'l, have been presi'iited to the iMuseum of Coni]^arative 
Zoology by tin* liani lN*troh*nm (^omjiauy, Ltd., throujrh the 
('ourtesy of Di*. R. (1. S. ITndson. Finally, a third "roup of five 
s])eeimens from the Makhtesh Ramon was obtaiii(*d on exchange 
with Mr. A. Rarness of tin* Israel (h*olo"ieal Survey. 

Tin* existence of Triassie strata in Israel was first discovered 
by tin* <*eolo"ist of the Iraq Petroleum Com])auy whose work 
was ])artially published by Shaw (1947). These Triassie strata 
wen* found in the Makhtesh Ramon wliere they crop out in the 
eent(*r of a lar"e anticlinal structure. Brief notes on some 
vertrbrate fossils from these (*xposures have been published by 
Swinton (D.l^) and Brotz(*n (19oo). R(*eently, Brotzt*n (IfioT ' 
has described more vertebrate n*mains plus sonn* peleey])ods 
from Makhtesh Ramon. A siunifi(*ant jiart of this imper (Brot- 
zen, 19o7 ) is a clear discussion of the stratigraphy of the Triassie 
strata ex})os(*d in the ]\Iakhtesh Ramon with data on the dis- 
tribution of fossils in this section. Brotzen’s stratigraphic sec- 
tion of the Triassie formations exposed in the Makhtesh Ramon 
is as follows ; 



Member “D”, the Ceratites bed.s 

30. Limestone ami marls with Ccratitefi (Ceratites, zone .V). 2.0 m 

29. Limestone amt marls with Ceratites (Ceratites zone 4) o.S 

2S. Light brown marls and limestones with Ceratites, Are(st(s, Joannites, 
Plaeodns, Xothosaurns (Ceratites, zone 3) o.O 

27. Hard limestone layers 2.4 
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L’<). UmcstuiH' iiiul niiirls with Pimm rati tis sp]>., iinnt iloids, 

l)(’li‘cy|)(Mls (('cratUcs zoik' 2 ) IH.O 

L’.’i. Tori'hrntulii Inyor 0.10-0.40 

:24. Sandy linu’stoiie, Idui.sh, and shales with bone beds, Poraceratitrs, 
Psf phosaiinis pirariH (IJrotzen, lOr)?) Xothosauruf!, M i/ophorio Incri- 
(Kit a, (Joldfiiss. Mi/siilia, Lithopliaaoiilry. ('nrnoihpris vulparifi Schlol 
heini. Pli'uromi/a doiifiota Schlotheiin, afi'. llomoinpa ( Anoptijphorii i 



fassarxsifi Wissniann, nautiloids (('rratitis zone 1) 0.0 

‘j;!. Sanily and shaly layers l.S 

M(‘inbcr the reef beds 

22. Sandstone . ].] 

111. Tan, ])ink, and bine shale with tish remains, bones, Liiiijido 2.4 

20. Ash 1.2 

1!>. Hiown and yrny laminated shale, sandy at the top; tish teeth, jtlani 

icmains 10. ft 



Mrmbrr ‘ ‘ 1> ”, the Jli lu ckt in beds 

IS. .Marls, lijiht yellow and biown. lli'mikiia sp. 3, Mijaiina spj).. 

bom s ... (1.0 in. 

17. Sandstone .... O.,*! 

H). Shale, dark-jirc'en, Ii( iK'cl'cUi sp. d, Pi Hi clt in sp, 2, Myalina sj*]).. 

bones .... .5.0 

15. Shales with sandy layers containing' Ih ncckcia s]). 3, Px neckria sji. 2, 
Myalina ham ckci, Mya Una s]ip., bones 2.5 

14. I'orphyritie sill (locally) 

Id. Myalina beds with bones O.d 

12. Shales, gn-enish, P.st phosaiirns beds 0.0 

11. Myalina limestone 0.2 

10. Marls with rich fann.a, Prnccktia sp. 2, Myophoria sp., braehiojmds, 

bones ... . . . 2.0 

0. Sandstone with trails 0.3 

S. Shales with Myalina, Myophoria, bones 4.0 

7. Sandstone with Brneckeia, sp. 1 0.3 

0. Brownish shales ... 1.5 

.Member “Ad wood-liearing l.ieds 

5. Dark grey, hard, igneous rocks, probably of felsitie affinities — 



locally absent 

4. Sandstone 2.5 

d. Green-grey, also tan, laminated shale. Lingula 4.3 

2. Brown sandstone, interbedded with grey shales; Lingula, fish teeth, 

])lant remains, bone fragments . 3.2 

1. Grey laminated medium hard shale, with badly preserved fossils 0.4 



As can be seen from this section aimnonoids are \vell repre- 
seiit(*d and a monograph on a part of this fauna by Mr. A. 
I hi mess is now in preparation. Preliminary analysis of the 
fauna from the ]Makht(^sh Pamon enabled Brotzen to eonelnde 
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that ('( ratit< s /ones to 5 of nuMiibei- “ I)” were most likely lower 
Ladiiiiau in a^-e; that memhei' ‘M'” and (Uratitcs zones 1 to 2 




Figure 1, Loeation iiiai) of Tiiassie onterops in Israel nial adjaeeiit areas. 
A glos.saiy of the Hebrew, Arable, and Fiiiglish names most eomnionly used 
on maps of tliis area ean be found in Hall and Ball nOijo. ]>. Ill ), 
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were Anisian in (I’aracan'atitan aji‘(‘ of Spatli) ; tliat tlu* 
Ih n<ck<ia zoiios w(‘ro lowci* Anisian ainl possibly also in ])art 
n])p(‘niiost S('v1 Ilian in a^v ; and finally that ^I(*nib(‘r ‘"A'’ was 
Scythian for wiii('h, liowovcn*, tiun-o is no ])al('ontolo| 4 i(‘al ('videnc(‘. 
Tlies(‘ ajzv assi^nnuMits app(*ar to be (aiiTeet. Xantiloids ai’(‘ jn-es- 
eiit in ni(*inb('i‘ “I>’’ (t)i(‘ Bcucclitia beds) and in nunnber ^M)’* 
(tb(‘ ('irafitcs b(*ds). Tli<‘ only nantiloids available' in the ]ir('s- 
ent eolleetion fi'oni ineinbei’ {IlciKckfia bc'dsl is Imlo- 

iuintihis (iwdiU n. sj). ^Meanlu'r D" (tlu‘ Tr i(itH( s beds) eontains 
(B nii<nio)idnfiJ us bidorstif ns ( Seblotln'ini ) , (k s<diiiarins (^loj- 
sisovirs), Mt^jsraroccras ('f. nmvloii ()Mojsisovies ) , and .1/. sp. 
iinb't. 

Tli(‘ only Triassie foianations known in E^yj)! ero]) ont in the 
(Jebel Araif-(*1-X"a^a, Sinai, in the eent<*r of a lar^'e dome. A 
bri(‘f study on the strati»rat)by and fossils from tln'se 'friassie 
formations lias bei'ii jmblisbed l;y Awad (1945). Tin' oldest 
strata e'xposed in the Ai’aif-<d-Xajta dome aia* vari-eolore'd nn- 
fossilifei'ons sandstom's of unknown thie-kness. These strata are 
overlain by 120-25 mi'ti'rs of thin-beddi'd limi'stones, sandstone's, 
sbah's, ‘typsimis, and marls. 'Within this se'i’ies the're are* a niim- 
be'r eif tossilife'renis l:amls from whie-h Awad (lf)45) iele'iitifie'el 
the' fe)lle)win!L»' spee'ies : 

Kiuinlioslrron. lUJforniis (Sclileetheiin ) 

J'J iiani io.sl rcon sixindi/loidcs- (Srlilotliciin ) 

M if<!l>hoviopsis (Psi (idocorhnla) suhundata (v. Sliaiirotli ' 

Pectin {Psendomnnotis) ineejuit^triat ns Munster 
Pi ( ten (Sjfnclonemn ) disrites Se'lileithe'iui 
Plica tida ( J'si ndoidacnnopsis) fissistriata Winkle')- 
Modiola raihliann I’ittiier 
SchafhantUa sp. 

Oniphnlopti/cha <irciiaria Se-lileetlieini 
X nenia snheiinlnlcra Sc'hat'hautl 
Ic'da eUiptica ((lolelfuss) 

Pterin :iff. cassinnn llittner 
M ifophorin elepatis Dnnker 
Mtlo]dio ia cnrdi.ssidiles (Se-hlothoini ) 

M pophariii pennanica Ilolienstoin 
M pophovia co.ri Awael 
M ippihoria lacrii/ata (Zieten) 

A nodontophora mnnsteri Wissinann 

A unit of apjiroximately five' meters in thie'kne'ss in the mid 
jiai-t of this 20-25 m. unit e-ontains, aeeordiiifr to Awad, nn- 
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iU(M*<)Us iiautiloids and amiiioiioids. Sovoral sp('('iiiK*ns oT ('opli- 
alopods '\Y(‘r(* sul)iidtt(*d by A^vad to \j. F. SpatJi wlu» la'portcd 
(in Awad, p. 42.”)) that th(‘ majority of tlu* aninionit(‘s were 
( it( s, most e()m])aral)l(' to tii(‘ ^’ronp of (\ Jh'.nufsus and 
probal)ly dc'seiA'in^- a separate snb^einn'ic name, Spath likewise 
eonsid(n-('d tliese ammonoids as indieatino- a lower Ladinian a^e. 
A f]'a<i'm(‘iit of a. Hnwckiin was also reeo«>-nized by Spath in 
Awad’s ('olhM'tion. Tin* winter’s speeimons of nautiloids from 
the Sinai iiresnmably ('aim* fi'om this fossiliferous unit and in- 
elnde (in'mauonautiJ Ks ef. odfutui (Fritseli), Mojsrarocnas ('f. 
luarJoii (^lojsisovies), and ludonantilus a wadi n. s}). 

Al)ove this fossil ib-rons unit then* ar(* 25 meters of f»'reenish 
and yellowish elays, sliales, and marls with thin beds of lime- 
stone. From this unit Awad (1!)45) reeog'iiized Pfctrn (Hyuclt/- 
uniut) disvifis Sehlotheim, Ilonursia ef. Jichaneusis Vox, 
Omphalopt i/cha yrtyaria S(dilotheim, and fra^’iin'iits of muitil- 
oids. Tin* uppermost nnit of tin* Triassie serpienee ('onsists of 
50-()() meters of massiv(\ hard, linn^stone, jirobably dolomitie, 
devoid of fossils. 

Awad is not eh*ar as to tin* strati^ra))hi(* position of his speei- 
men of linucktia id(‘ntifi(*d by Spath, but it seems doubtful 
that it is from the saim* nnit as his (d ratdes. As noted above. 
Spath eann* to the eonelnsion that the ammonites indieated these 
dejiosits w(*n‘dow(*r Ladinian in a^-e, but Awad on the basis of 
his study of the remaind(‘r of the fanna favonal a lower Anisian 
a<i'i‘. This eontliet of oiiinions (‘annot be adjusted until the jiosi- 
tion of Bnuckda relative to the other ammonoids is preeisely 
known. On this ([m'stion Lrotzen (1!)57, p. 207) assnim'd that 
(“cpnvah'nts of his H( ucvk( la Ixals mnst lu* pi*(*sent in the Araii- 
(‘1-Xa<ia doim^ and that the main fossiliferous beds were ecpiiva- 
h'nt to his m(‘inber “D” (tlie Cenitdcs beds). 

The few otli(*r areas of Triassi(' exposures in the ^Middle East 
arc* (*ith(*i- poor or totally laekiii^- in eephalopods. The only other 
arc*a of Triassie* ex])osnr(*s in Israel is at TIar Arif, 20 km. sonth- 
wc'st of iMakhtesh Eamon, where* Ifentor and Vroman (1!).)2) 
idc'iitified a sc'eiuenee eomi>arable in litholooy and fossil eontent 
to that of Makhtesli Hamon but no details are available. 

Fox (1!):12 ) has reeo^niized a Lower Triassie fanna from shah* 
and sandstone* beds <*xj)e)seel ah)n«»* the c*astern sheire of the l)e*ad 
Sea in the nei^hbeirhood e>f Wa-li Zai’epi Mai n (Fiji,'. 1). This 
I’anna ine*lnde‘s Pstadouiotiidis {(davaia) auviia (lTaiie*r). M]f 
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oplioria. lan'if/ata Myuphoria })ra( orhindaris Bittner, 

Auodoutophom fassanisis ( Wissmami), and Liuyula tnuunsuua 
Broun. Anotli(*r Ti-iassie fauna from dordan is known from tlie 
r(“”'ion of Wadi llnslian at th(‘ nortlieast corner of the Di'ad Sea 
( Fi^-. 1). In this fanna (V)x (BKI2) i'(H'()^-niz<*d a lar^e nninber 
of s])(*eies of peleeypods, a few species of brachiopods and 
^astro])ods, one nantiloid {PU in'ouautilus sp.) and one am- 
monoid {H< ckcia sp.). In liis first study of this fanna, Cox 
(l!)24) conclnded tliat it was most jiroliahly Karnian in age. 
Determination of the age of this fauna was comjilieated by the 
mixtin-(* of Aljiiin* and (hnananic sp<*cies. In a snlisecpient study 
liased on additional material from the same localities Cox (19132) 
withdrew his conclnsion as to th(‘ age of the fanna and left the 
problem of age open. Bart of the pelecypod fanna apjiears to 
indicate an CjijKM* Triassic. age, but these forms are associated 
with the ammonoid Bcundnia s]i. which suggests a Lower 
Mnschelkalk (Anisian age) as do some of th<‘ braehiojiod and 
pelecypod s])eci<“s. 

Th(‘S(* few areas of Triassic formations in Jordan, Israel, 
and Sinai, in tlnnr st ratigra])hy and faci('s devcdoinnent, indi- 
cate aiijiroximation to th<‘ sontlnnm shores of Tethys. Recently 
Avnimeh'ch (1959) has reported on a <1(M‘]i w(*11 drilhsl at Kfar 
V(M-nham (Rekhme) situated ap])roximat«dy 130 km. south of 
Ib'crsheba and 40 km. north of th(‘ Ramon anti('lin<‘. The cuttings 
from 2217 to 2700 m. consist of black bitnminons-pyritic shale 
and ('oarse, grannlons detrital limestom'. The samjiles from 
2050 111 . inclnded an ammonite identified by Avnimelech as the 
inner whorls of a Bon ckcia ; in addition this samjile contained 
M ifophoria clcyans or po.s/em and Dnhisuui (ckt indicating an 
Anisian age. Samples from 22135-2576 in. ])Ossibly contain 
Ualohia, suggesting an Ctiper Triassi(‘ age (Karnian). The 
lithology of the Triassic strata in this bon* hole indicates a more 
lH‘lagic fai'ies than encountered in the ontm'o]) area of Triassic 
formations fi’om the l)(*ad S(*a to the Sinai. On the basis of this 
data, Avnimeh'ch (1959, p. 174) has const rncti'd a highly inter- 
('sting ])al(‘og(‘ogra]ihic map for tin* iMiddle Triassic. Following 
along the sonthi'm regions of Tethys, the next area of Triassic 
('xposnres to tin* east is in central Sandi Arabia (Arkell, et al., 
1952; Stcineki', et al., 195S); to the wi'st the hrst Triassic ex- 
posures an* at Azizia 40 km. south of Trijioli, Libya (Coggi, 
1940). 
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s V S T E :\I A I ( ’ D S lU PT [ ( ) XS 
Family TAIX()('EPATII)AE Hyatt, 1883 
Homis ( J KHAIAXOXAUTILrS M()jsisovi(«s, P )()2 
Ti}i>< sp(cns. }^auhlus bidorsdfus 8i‘hlotli<'im, 1832. 

Tli(‘ lai’gest iiiimlK‘ 1 ' of sjxM'imeiis in this collc'ctioii of iiautiloids 
are s))eeies of the ji'enus (r( rmaaouautilus. Fiifortiinately, they 
are gviierally th(‘ most poorly preserved ami only a small series 
of tliem are snffieiently \v(‘ll ])reserved to wai*rant detailed dis- 
eiission. Sj)eeimeiis from the Middle Triassie strata at Makhtesh 
Pamoii, Israel, eaii he assio-ued to 0( rmauouautil us hidorsatus 
and (i. s(diuanus. A lar^-(‘ living ehamher with only two or three 
eamerai^ of tin' jihrauaiioeone aj)pears to belono- to, or is at least 
('h)sely relat('d to, (i( nuauouaufihis adrnia Fritscdi ( U)02, pi. 2. 
liys. 10. 11). This ])arti('nlar sjmeies of (Tfrmauoiuiutd has 
the most dej)r(‘ssed whorl seetion of all the species assi^’ned to 
this mmns and for this i-eason is ([iiite distinetive. 

Fourteen s])(‘eies of (/< rmauoiwufd us ai‘e known to date rang- 
ing Irom the Scwthian into the Karnian. The genus is partien- 
larly wides]n‘«'ad in tin* ]\lnseh(*lkalk facies of Oermany. 

( 1 1:K M AXOXAUTl L I S SALIX AKl rs ( ;Mo jsisovies ) 

Plate 3, figures 1 . 2 

Xautilus sdlituiritis Mojsi.sovu-s, 18S2, p. 2S2, i>l. t>l, 3; llauLT, 1SS7. 

p. 13; Ilaiier, 1S‘)2, p. 233: Hauer, LS9<>, p. 243; Dieiier, 1900, p. 30. 
Xiintihi.s f. indet. ^tojsisovies, 1SS2, ]). 282, pi. 92, figs, la-b, 

(icrmano}iautilus ef. s(tU)i(irias, Dieiier, 1907, pp. 29-30, pi. 3, fig. 1. 
<>rrm(ino>KU(tih(s salinarins, Dieiier, 1913, p. 330; Alma, 192(5, p. 114; 
Kuiiimel, 1933, p. 28, fig. 9 A. 

GermanonnKtilus .sp. iiid. aff. mlinario, Diener, 1915, p. 330 (for Xaiitilus 
f. indet. i\loj.sisuvies, 1882, p. 282, ]>1. 92, figs, la li). 

Two of the specimens from Makhteslt Ramon (-an lie assigned 
to this common Tethyan species of Gcnuauouantd us. The larger 
and best preserved speeimen measures 91 mm. in diameter, (ib.T 
mm. for the width of the last whorl, 53.0 mm. for the height of 
the last 3vhorl, and the umbilicus is 14.0 mm. in diameter. The 
second speeimen is a phragmocone of 68 mm. in diameter but not 
well preserved. 

The conch is moderately involute with a robust, snbquadrate 
whorl section. The whorl sides are slightly arched and eonverge 
toward a broad, flattened venter. The ventral and umbilical 
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sl]oul(l(M-s ft IT w(^ll i-oiiiuled. Tlie ninl)i]i('al wall is broadly aivlK'd 
and slojx's at a fairly st(M'p anjib' to the ninbilioal seam. Tlir 
sntiii‘(‘ is siin])i(‘, l)(‘in»- diarat't(‘n‘z(‘d by shallow voiiti-al and 
lat(M‘al lob(‘s. TIk* sij)buii('l(‘ is snlxMOitral, beiiio: cdosco- to tbo 
dorsum than to tlx^ vontor. 

Ii( ina)‘ks. Of all tlio sixxduxms wliirb bavo been assiuix‘d to 
this s]x‘cd(‘s that ti^aircal by lUojsisovirs (1SS2, j)l. b2, tiR's. la-b i 
is most similar to the Isi-acdi sjxH'imeus rororded hero. Tlx* 
tyjx* s])(*(‘im(‘ii of <i. sa] iuarins ( Alojsisovics, 1SS2, ])1. !)1, ti^s. 
2a-b) is mort* {piadrato in whorl s(‘ction, tlx* whorl sides c*oiiv(*r^- 
iii<A‘ very ^-eiitly toward the broad v(*iiter. iMojsisovies' other 
s|)eeim(‘ii aixl the Isi*aeli s]x*eimeu display more eoiivergeixx* of 
tlx* whoid sid('s but this is uot eousi(b*r('d to lx* of speeifie im- 
portaixx', tlx* ditfc'iv'ixx* beiu<^‘ mu(*h too sli^-ht and only that to 
be ex|)(‘('t(‘d. The speeiux*!! from the Himalayas deseribed by 
l)i(*ix*r (1!)07) is also nearly identieal to tlx* lsra<*li s]x*eim(*us. 
l)i(>nei‘ (IbUT) mak(‘s noti* of tlx* ]n'(‘s(‘iie(* of an annular lolx* 
on bis Himalayan s]x*einx*n. a f(*atnre wlii(‘h is also ])ix*s(*nt on 
tlx* lsi*a(‘li s]X‘<‘imen, ev(‘ii thon^di Aveakly. This feature, however, 
was not observabb* on tlx* Alpine s])eeinx*ns. 

()cnm'( nn . ^Middle Triassie, ('( yatiirs b(*ds, ]\lakht(‘sli lianx)ii. 
lsi-a(*l. 

M('Z bObO (HI. 2, fi^s. 1, 2i; :\I('Z (lObl, niifiR- 

nr<*d s])e(‘inx*n 

( iKiniANuxArTiLFS BiDOKSATi's ( Sehlotlx*im I 
Plate* 2 ), fioni‘(*s 2, 4 

\ a n I il Ks bidorsal IIS Sclilotln'iiii, p. Si!, pi. ,‘!1, lii>.s. {non l!(‘) ; 

lironii, 1S37, p. 177, pi. 11, tiji'. -1; Alalhxla, ISStl, i>. 243, pi. 1, figs. 
1-2; Hassnmss, l!)ir>, p. 2Sfi. 

Trinnocliril ns hidorsat ns, Fuord, ISfil, p. 160; Franz, 1003, p. 494. 
(irrmanonantiJns hidorsatns, ^lo.jsisovit-s, 1902, p. 23.1; Dieucr, 1911, p. 329; 
Kieslinger, 1921, ]i. 120, text-fig. S; Sclunidt, 1928, p. 285 ; text-figs. 
788. 790; Kutass.v, 1933, p. 712; Kminnel, 1913, p. 28. 

'fills well known s]x*i*ies of (U v)n(nw}i(u(tilus is represented by 
a W('ll pr(*s(*rved j)ai-tial jilirajiinoeoix* of slightly less than one- 
half volution. The ventral and nmbilieal shoulders of the spee*i- 
men are rounded, the whorl section being broader than high. The 
vent(‘i‘ is broadly suleate and the undiilieal walls arched. The 
published illustrations of G. hidoi'satus leave iinx*h to be desired 
and in the iib'utifieation of this speeimen the writer was greatly 
aidi'd by a s|)lendid ('ollec'tion of sp(*eimens fi*om the ^lusehelkalk 
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of (icniiaijy in the Museum of (’omj)arative Zoology. Tlie Israeli 
sj)e('im(ui, as far as ('an told, is nearly id(*ntieal to the sjieei- 
inens 1‘i‘om (leianany and should be assi<^ned to G. hidorsal us. 
In addition to this spiudnien there is also a very })oorly pi-e- 
s(‘i’ved eom])hde phraj^inoeone. 

Orrtinu uc(\ Middh' Triassi(* (U ratitfs I>eds, iMakhtesh Ramon, 
Island. 

Ii( posUorij. ]\irZ ()0!)2 (1*1. fi»s. It, 4) ; j\U^Z (iOOd, unti«’ui-ed 
speeimen. 



(Jekmanoxautilts ef. advena (Fritseh) 

Monilifcr (= (ienunnonmitiliis) ailvrna Fiitscli, 1902, pi. 2, fig.s. 10-11. 
(irrnnin(>)uii!(ilu.'< (idrcna ( Fritscli ) , Kiimme], 19o.‘?, p. 2S. 

A pooidy ])r(‘s(‘rv(‘d sp(‘eimen eonsisting of the living’ ehamber 
and tlmx' (aimeiaie desm'vi's at least a bidef nnmtion dm^ to its 
(‘xtreimdy dojnx'ssed 'whorl sixdion. Whorl secdions sueh as this 
ai'(‘ not eomnion amon^* tin* known spixdes of (G )i)iano)iautilus 
and is ehaianderistie only of G. adrrua (Fritsidi). Tin* whorl 
section of tin* ]u*(*sent sjiecinn*!! measui-es ajipi’oxiinately t)() mm. 
in width and at) mm. in h(*i^dit. M(*asui'ements of Frits('h’s fi^'- 
iir(*d s]iecim(*n (Fritseh, 1)K)2, ])1. 2, ti«’. 10) yield 70 mm. for 
tin* width of the whorl and mm. for the height. The ])er(*(*ntage 
of width to h(*i«'ht is a|>pi*oximately the same. Tin* j^resent speei- 
nn*n dltfers from G. udvcna mainly in the less eonver«»'(‘nt aspect 
of the whorl sides and the broadly arcln*d umbilical sloiie rather 
than a roughly sti'aight slope as in G. ((diu nu. 

Ocnirrnicv. Middle Tidassic foianatioii at Araif-el-Naga, 
Sinai, Egypt. 

IG'posftonj. Mi'7j 001)4. 

Genus Mo.lSVARorKKAS Hyatt, ^SS:\ 

Type species. T emuoclied us ueinuayri Alojsisovies, 1882 

]Mojsvakoceras ef. morloti (Mojsisovics) 

Plate 1, figures 0-8 ; plate 2, figures 1-6 

7'rvnwchcilus morloti ^Mojjsisovies, 1882, p. 268, pi. 88, fig. 3; Hauer, 1896, 
p. 248. 

Mojsvaroecras morloti, Mojsisovic.s, 1902, p. 233; Diener, 1915, ]). 334; 

(Uigeiiberger, 1927, p. 102, Kulassy, 1933, p. 718. 

Miiacoccras (Mojsvaroccras) Diorloti, Kuininel, 1953, ]). 21. 
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Several sjaaoiiieiis of variable i)reservatioii that appear to be 
(‘onspeeitie arc* in the* eolleetions from ]\Iaklitesli Kanioii, Israel, 
and Araif-el-Xa<»a, Sinai, E”'yi)t. The b(*st preserved example 
is a })hraji'mo(*one illnstrat(‘d on Plate* 2, fijjnm's 1, 2. It measures 
()7.(S mm. in diameter, 30.7 mm. in Iiei<iht of last whorl, 40 mm. 
in width of the last wlioi‘1, and the nmbilieiis measures 18 mm. 
in diamet(*r. The lar^-est example (IMCZ G097), also a i)hrag- 
imx'oiie, is weathered and generally not as well preserved but it 
measur(*s 73.5 mm. in diameter, 51.3 mm. for the width of tin* 
last whorl, 35.0 mm. for the height of the last whorl, and 21.3 mm. 
for the diameter of the iimbilieiis. The whorl section is siib- 
(piadrate with a broad, low arched venter, rounded ventral 
shoulders, flattened lateral areas, rounded umbilical shoulders 
and a fairly broad slojiing umbilic'al wall. The* suture c'ousists 
of shallow ventral and lateral lobes. The phragmocone is smooth. 
(*xc('])t for faii’ly lai*ge low nodes on the umbilical shoulder. 
Th(*i*e ap])ear to be 10 siU'h nodes on this s])(*cimeii. 

A smalh*r eonsjiecifie specimen from the same locality and 
horizon as that descril)ed above is illustrated on Plate 2, figures 
3-() (i\irZ (iOOb). This specimen measures 37.0 mm. in diamet(*r, 
24.0 mm. in width of the last whorl, 18 mm. in height of last 
whoi-l, and 8.5 mm. for the diameter of the umbilicus. The whoi*] 
sec'tion is more trapezoidal in outline than the larg{*r more ma- 
ture si)eeimen, with the lateral areas distinctly converging 
toward the venter. Likewise*, the ventral and lateral lob(*s an* 
slightly de(*])er and there is an annular lobe. The small umbilicus 
is subeentral in position, that is, closer to the dorsum than the 
vent(*r. The ventral shoulders are smoothly rounded but the 
umbilical shoulders are sharply rounded. The first volution of 
this specimen is illustrated on Plate 2, figure (i and measures 
25.5 mm. in diameter. At the end of the first volution the whorl 
section measures 17.4 mm. in width, 12 mm. in height, and the 
umbilicus is 5 mm. in diameter. The ventral half of the first 
half whorl is broken so that a portion of the siphuncle is ex- 
posed. This is typically beaded, composed of slender cylindrical 
sections with marked constrictions between each of the segments. 
The shell is preserved on parts of this small specimen and has 
rather marked and coarse growth lines that inscribe a deep 
hyponomic sinus on the venter. The nodes which are so con- 
spi('uous oil the larger specimens are absent on the smaller 
s])ecimen. 
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Tli(‘ s])(M*iiiuMis (Iis('Uss(‘(I al) 0 V(‘ (‘aiiic from Triassio 

strata at ]\Iaklit(‘sli Kamon, Israi^l. An additional small, imma- 
tiir<‘ sj)('('im(‘ii from Araif-(‘1-Xa«ia is t(‘ntativ(‘ly considered to b(‘ 
('onspccitic -with tins sj)cei(‘s and is illustrated on Plate 1, figuivs 
G-8. This si)e(Minen measures ‘27. o mm. in diameter, 20 mm. in 
the M'idtli of the last whorl, 14 mm. in the height of the last 
whorl, and ().:i mm. in diameter of the nmbiliens. The shai>(‘ and 
jivneral character of the (‘oneh is similar to that of the spiadimm 
deseribc'd above and illustrated on Plate 2, figures 0-6, except 
that tln^ position of the siphnnele is central and the animlar lobe 
is only weakly develop(‘d. ]\Ior(* of the shell is i)reserved on this 
speciiiKMi and it bears on the most adoral part of the outer 
volntion tine <rrowth lines with a de(‘p tongiie-sha])ed sinns on 
th(* venter which in ])laces is also refi(H*ted on the internal mold. 
The shell on the earliest volntion has a fine reticnlat(' ornamen- 
tation (PI. 1, fig’. 7). 

UeuKfrks. Evolnt(‘ nantiloids with snbqnadrate wliorl sections 
and nodes on either or both of the shoulders form one of the 
most common and widesi)read types found in late Paleozoit* and 
Triassii' formations. Tln^ lat(* Pah'ozoie species comprise the 
g(ums Ml tarocnrtsi for which about oO sj)eci(‘s have been de- 
scribed. The Triassic representativ(‘s are nearly identical to tin* 
late Paleozoi(' M( iacoci ras and differ mainly in a slightly great(*r 
involution and th(‘ jircsence of an annnlar lobe. P>ecanse of this 
('lose relationshi]), Mojsi'iiroci ras has been considered to be a 
subgenns of JJrtacoccras (Knmmel, 1953, pp. 19-23). At jn-es- 
ent tlnu’c ar(* IS d(*sci‘il)(al speci(‘s of the subgenns ]]fojsraroc€ras 
known fi’om tln^ region of the Tethyan geosyncline, northern 
Sibfu-ia, and wi^steiai TTiited States (Idaho and California). 
Stratigrai)hically, two of these s])(M'i(‘s are known from Scythian 
strata, 12 from the Anisian, oik' from tlu* Ladinian, and thre(‘ 
from the Karnian. The si)eci(‘s of Mojsi'arociras Jii’e differen- 
tiated on slight diffei’eiK'es in the shap<‘ of the whorl sec'tion and 
the disi)osition of th(‘ no(h‘s. As is typii'al of iNIesozoic nantiloid 
faunas, large samples of any of these spe(U(‘s ar(^ not known or 
availabh' and the I’ange of intra-s])ecifi(' variation j)oorly under- 
stood. For this reason the s])ecimens d(\scribed lu're are not 
given a m‘w spc('i6(' name but rather assigiK'd to an already 
describ('d spc'cies which it most clos(dy r(‘sembles. The typc‘ of 
Mojsvarm'i ras uwrloti (Mojsisovi('s, 1882, p. 268, j)!. 88, 6g. 3) 
differs from the ^Middle East s])(‘cimens desciulxal here lueixdy in 
lh(‘ gi-(‘at(*r bix'adth of the outer whorl but otherwise is nearly 
identi('al. 
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Occunrucc. Plesiotypes (PI. 2, fi^rs. 1-6) and niifignred 
siXH'inicn from ]\liddl(* Triassie formations at ]\laklitesli liainon, 
Israel; Plesiotype (PI. 1, figs. 6-8) from iUiddle Triassic at 
Araif-ol-Xaga, Sinai, Egy])t. 

positor}}. Plesiotyiie (PI. 2, 6gs. 1, 2) M('Z 6090; Plesiotype 
(PI. 2, figs. 6-6) M(^Z 6()‘Hi; Plesiotyi)e (PI. 1, figs. 6-8) PAl 
(XII) r 65620 , nnfignred specimens MPZ 6097, ]\ICZ 6098. 

.Mojsvaroceras n. sp. indet. 

Idate 2, figures 7, 8; ])late 4, figures 6, 4 

A single, iiK'omplete pliragmoeone from iMakhtesh Kamon, 
Israel, is clearly a s]>eeies of Mojsvarocn-as hnt <piite different 
from Mojsvaroccras ef. morlofi which is also recorded from this 
ar(‘a. It is only because of the ineom])leteness of the spc'eimen 
that the author rcffrains from ])ro])osing a new name. 

6'h(‘ specimen measures 67 mm. in diameter and consists of 
only a half volution of the eoiich, all septate. The cross-section 
of th(‘ most adoral ]>art of ont<'r whorl is snbqnadrate, having 
snl.parallel latcn-al ar(*as and a broadly arched venter. Both the 
v(mtral and umbilical shoulders ar<‘ rounded and the umbilical 
wall is ])roadly andied and nearly vertical. The (piadrate as])cet 
of the whorl section is apparent oidy on the most adoral i>ortion 
of the sp(‘cim(Mi ; jirior to this the whorls are de]iressed, elli]itical 
in shape. The innermost whorls visible are almost circular in 
<'i‘oss-s(H‘tion. 

The whorl side's Ix'ar lai'gc' blnnt noiles along the ventral 
shoulder which are slightly elongated in a dorsoventral direction. 
On the ('arlien* volntions where' the' whorl section is depresse^d 
anel edlijitie-al in e-rerss-seedion, the large noeles are at the mid- 
re‘gie)ii on the' flanks at a ]iositie)ii where lieith the umbilical and 
ve'iiti’al she>nhle*rs be'gin. As the wlmrl section beemmes more 
epiaeli’ate* in cross-seedion the noeles shift towarel the ventral 
shonlders. 

6Tie sijffinnele' is in an extreme dorsal jiosition and measures 
6.5 muE in eliamete'r. 

The suture is of a very simple pattern having a broad, shallow 
h)be' e)ii the' Hanks and passing ove'r the areheel venter in nearly 
a straight line. 

Twe) small, fragmentary s])e'eiinens freim Araif-el-Xaga, Sinai, 
are' believe'el to be' e‘ons])ee‘ifie‘ with the' lai'ger fe)rm from iMaklitesh 
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Kanioii, lsrai‘1. TIk* pi-(>s('rv(‘(l of s])(‘{'iiii(Mis is illus- 

trated on Plate 12. tijjnn's 7, 8. This sjH'eiiinni consists of sli<>’litly 
nioi-e than om>-thii-d of a volntion of i)hra^inoeon(\ The most 
adoral ('ainerae ai*e d(‘i)i’(‘ssed, (>lli])tit'al in cross-s(M't ion, havin*)* 
a hi’oadly arched venter, arched whorl sid(\s and ninbilieal wall. 
Pliint nodes aiM‘ ])i*es(‘nt on the ventral shonhhn-. T1 k‘ sntm-c' 
has a V(n*y sliaht lateral loh(‘ and ]>asses ovei- the venter formi]!^- 
a very slight ventral saddle. T1 k‘ siphnncle is snhcenti-al ii] 
position. This small sixM-imen differs from the lar<i-(‘r examjde 
only in the lesser proniiiu'nce of tin* lateral nodes. 

Ii< marks. The chan«i<‘s in th(‘ ci'oss-section of tln' whorls (Inr- 
ing the ontogeny of this s{)eei(‘s and th(‘ large lateral nodes are 
the distinctive f('atni'(‘s that s(‘)mi*ate this species from all othei-s 
of Mojsi'arocrnis that hav<^ hecm ivM'ordial to dat(*. Of tin* seven- 
t<‘en s])ecies of Mojsraroca ras, fourteen ar(‘ confined to T(dhys, 
and of th(‘s(‘ twelve ai*(* known only from th<‘ general area of 
the Alps and two from the lliijialayas. Of all th(‘se si)ccies only 
.1/. hiaodosuui (Ilanei*) has at h'ast soim* r(‘s('nihlanc(‘ in gross 
('onch features to Mojsrai'on ras n. sp, iinhd. hnt that sj)ecies as 
the name imidi(‘s has nodes both on the ventral and umbilical 
shonldei’s. Likewise the nodes s<'em to disa])])(‘ai* adorally aiid 
ai*e absent on the living chamber. Tin* otluu- al])ine s]u‘ci(‘s diff(*r 
even mor(‘ in whorl shape and ])att('rn of oi-namentation. There 
is likewise no- resemblance to J/. uiricola Dijanu- or .1/. kagac 
l)i(‘nei' fr(»m Anisian strata of tb<‘ Himalayas. 

^)ccurrciicv. IMiddle Triassic foi-mations at Ai-aif-(‘l-Xaga, 
Sinai, Egyj)t, and from ('cratifis beds (jn-obably highei* ])art) 
at iMakhtesh Pamon, Israel. 

Rcpositorfi. PI. 4. tigs. M, 4. 1\1(^Z (iOIM); PI. 2, tigs. 7, 8, 

MCZ (JKK). 

Family LIPOCEPATl DAE :\liller and Youngcpiist. P)4t) 
Oenns I XDOXA Mojsisovit's. PI02 

Tifp( sp(ci(s. XaafiJiis kraffti Alojsisovies, 181M) 
luiJoiunit il us is OIK' of a larg(' gronj) of Triassic nantiloid 
geuei-a which are eitlnn- monotypic’ or hav<‘ f(*w s]>(*<4es. Tlu* 
genotyix' is known from a singh' s])<H'im(m from the llaloriirs 
limestone (Xoi’ian) at Pambanag in the Himalayas. In addi- 
tion. daworski (Pnb, ])j). L’H-P12) has assigned to th(‘ type 
s])('cic‘s a sp('eimen from X'orian ro(‘ks on the Island of Alisol. A 
new sp(H'ies of ludojiaufilus is now i-eeognized among the colh'c- 
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tioiis from tli(‘ Sinai ami Israel. ludonautUuii is eliaraeterized 
by its exti’cmiely inv()liit(* eoiieh, whorl sootion with shar])ly to 
aeut(^ly roniKhnl V(‘iitral shoulders, broadly tlattmied vent(‘r, and 
absem-e of an annidar lolu*. On th(‘ basis of this morj)liolog'ieal 
frani(*woi-k it ajipears most likt'ly that I ndoiuiuf dus is elos(‘ly 
i‘('lat(*d to and dc'rived from ParatKtKfi! us. 

IXDONAI’TILUS AWADI 11. sp. 

Plate 1, fit'll i'(\s Ob; jilate 2, fi^im^s !>, 10; jdate 4. 
fi<i'ur(‘s 1. 2. 

Four sp(‘eimens from Araif-id-Xa^a, Sinai, and one from 
Makhtesh Kamon are available for study. Tlie holotype sjieeinien 
(lUl (XII) C .15224, Id. 1, fi^s. 1-2) measures 72.0 mm. in di- 
amet(U- and is all phrao'moeoiie, as are all the speeimens in tlie 
('oll(H‘tion. The holotype has a ti^'htly I'oiled eoneli with no 
nmbilieal opening, tin' whorl seetion is sulupiadrate measuring 
45 mm. in height and 42 inin. in width. The Hanks eonverge 
slightly toward the vmiter and are only weakly arched; the 
venter is liroad and tlattmi(*d. The vcaitral shoulders are sharply 
rounded. Tin* suture forms a broad shallow ventral lolie, a 
lat(U-al lob(‘ that oci-ujiies tlie lower two-thirds of the Hanks and 
a broad low saddle that occupies the up])<*r third of the flanks. 
Tlnn-i' dot‘s not apjx'ar to b(‘ any annular lobe. Th(‘ si])huncle 
is slightly doi'sal of a ccmtral jiosition. 

Th(> s])ecim(m illustratcxl on Plate 1, figure's 4, 5 is thought 
also to be a r('i)r(‘seiitativ(' of this s])e(4(‘s. The ])osition of the 
si])hun('l(‘, d(‘gre(' of inveelution, de'gree of comiere.ssion of tlie 
wlioi'l s(*i‘tion and the sutui'e suggest this relationshij). At first 
glance' the' iimst neeteweertby elifference* is the' lack eef sharply 
roiiuele'el veiiti'al shoulde'i's. llowevei*, the specimen is an internal 
meelel (all ])hragme)ce)iie' ) that has umlergeme much weathe'i-ing 
which masks the de'tails, name'ly the meu'c rounding of the whorl 
se'ctieen esjiecially in the' region of the' venter. This particular 
spee'imeu a))]ie'ars tei be identie*al with that figureel liy Awad 
(1!)45, pi. 2), figs. 22a, b) from the' same horizon and locality. 
4die main fe'ature's of the e-onch eef immature feirins are illus- 
trate'el by the sju'e-imen shown ein Plate 2, Hgui’cs H-IO. 

The' spe'e'ime'ii fremi iMakhtesh Kamon, Israel (PI. 4, figs. 1, 2), 
me'asui-e's SO mm. in eliame'te'r, apjei-eiximate'ly (54 mm. ioi- the' 
wieltb e)f the* last wbeirl, anel 52 mm. feu* the he'ight of the last 
whorl. It is belie'vcel te> be' e‘onspe*e‘ifie* with the specimen from 
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Sinai cvf'ii though it dificM’s in souk* l*('at nr(*s. For one thinj^^ 
llio v(‘iitral slionIdcM's of tin' Isiandi s|)(M-ini(‘n ar<‘ not so slnii*|)ly 
ronndc'd. Tlie V(Mit(‘i‘ also is sliohtly arehed rallun* tlian bein^ 
tlatt(*n(‘d. Anotlnn- sti-ikin«»‘ diff(M‘(‘iK’(‘ is tin* ”i-(‘at ^idtli of the 
most adoral eaimn-ae; l]o\v(‘V('r, the ^roat (‘xi)ansion of tlio wlioi-l 
widtlt is dev(‘]o])(‘d ))v tla* most adoral six eaimnan'. Prioi- to 
those last six eaim'rae, tin* eoneh diimmsions are eomparable to 
those on tlu‘ ho]otv])e. In otli(‘r featinv's snc'h as the (h*^r(‘e of 
involution, i)Osition of tln‘ siphiinele. and tln^ sntnre, the Israeli 
s])eeim{‘n is nearly identieal to those from Sinai. 

l\( tnarh,'s. I udoiHtutil ns airadi is <'haraeterized by its o('(dnded 
eoneh, sharj)ly rounded V('iitral shonhho's, and its sntnrcx I)>- 
(lounntilns kraffii is sliuhtly moi-(‘ (*volnte and the suture is not 
(piit(* so sinnons. The two sj)(M-imens of the ty})(* sj)e('ies that 
have b(‘en reeoialed to dat(^ ar(' lik(‘wis(‘ eonsid(‘ra])ly smaller 
tlian the s])ecimens from th(' Sinai and Israel. 

Ocrurvi uc( . ]\liddh‘ Triassie at Ai‘aif-(d-Xa^'a, Sinai, E<rypt, 
and from /inirckda IxhIs at Makbtesh liamon, Israel. 

lii posit or \j. Jlolotype (FI. 1, fio-s. l-d) 1131 (XII) F 05:124; 
paratype (FI. I, fi<i-s. 4-5) 1131 (Xll ) (/ 55:121; paratype (FI. 
2, ti^-s. !)-!()) 1131 (XII) F 55:122 ; nnfijiunal paratyj)e P>31 (Xll) 
F 55:12:1; ])aratyp(‘ from Israel (FI. 4, ti^s. 1, 2) 3IFZ blOl. 
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